ILLUSTRATIONS

INTRODUCTION
This report lists and summarizes the analytical results from a regional geochemical reconnaissance of stream alluvium in the Dragoon Mountains and southern Little Dragoon Mountains, Cochise County, Arizona. The stream alluvium sampling was undertaken in the spring of 1980 and involves about 188 sample sites. Included in the area of this regional geochemical reconnaissance is the proposed Dragoon Mountains Roadless Area, which is the subject of several geochemical maps (Watts and others, 1984; Drewes, 1984) , other supporting studies (Drewes and Meyer, 1983; Kreidler, in press) , and a joint mineral resource assessment (Drewes and others, 1983) . The data in this report supplement the results of these other studies and are the support of the geochemical maps based on stream alluvium (Watts and others, 1984) .
Much of the data in this report was collected outside the boundaries of the proposed Dragoon Mountains Roadless Area and includes stream-alluvium data from below known mineral deposits. The deposits consist of vein and replacement bodies containing copper, lead, zinc, precious metals, and tungsten with minor amounts of beryllium and fluorite (Kreidler, in press; Cooper and Silver, 1964) . Geochemical signatures from these areas of mineralization were used as a basis for evaluating anomalies in the proposed roadless area; they may also be used as an aid to further exploration of mineralized areas throughout these mountain ranges.
A sample locality map (plate 1) showing sample sites and identifiers (field numbers), a statistical summary of the data (table 2) and Spearman Rank correlation analyses (tables 3 and 4) are included with the analytical data (tables 5 and 6) to facilitate its use.
Location, access, and geographic setting
The Dragoon and Little Dragoon Mountains of central Cochise County are part of a group of northwest-trending ranges in southeastern Arizona. The Dragoon Mountains, where most of the geochemical sampling was done, have a broad, low southeastern part, a narrow, moderately high central part, and a broad, high northwestern part. The Dragoon Mountains Roadless Area, about 55 mi in size, covers most of this northwestern part. The roadless area extends from Middle Pass in the southeast to Big Draw in the northwest, and from the edge of Sulphur Springs Valley in the northeast to the edge of the San Pedro River Valley in the southwest, excluding several canyon mouths and other developed areas as shown on figure 1. Access to the area covered by the geochemical reconnaissance is from the towns of Willcox, 15 mi northeast, or Tombstone, 10 mi southwest, or from the village of Pearce, 6 mi southeast. There are county roads across Middle Pass and past the north end of the range in a lowland also used by the Southern Pacific Railroad. Interstate Highway 10 is 5 mi north of the range and U.S. Highway 666 comes to within 6 mi of the northeast side. Additional local roads provide access to ranches and recreation areas in the lower reaches of major canyons and unmaintained roads extend into the canyons in several places.
Further access for study purposes is by foot. The core of the mountains is rugged and in places is steep and craggy. The foot of the range is at elevations of 4,500 to 5,000 ft; the highest peak, Mt. Glenn, has an elevation of 7,512 ft. The highest slopes are covered with fairly dense stands of scrubby mountain mahogany, but most of the slopes have more open stands of juniper, pinon, or oak. On the lower mountain flanks access is rarely hindered, and the vegetational cover is mostly grass, shrubs, cactus, and open stands of 1ive oak.
SAMPLE MEDIA
Two sample types from different components of stream alluvium were used for this investigation. The first and most useful for purposes of mineral resource investigations was found to be the nonmagnetic heavy-mineral component of the stream sediment. The second sample type is the fine fraction of stream sediment (<0.18 mm).
The heavy-mineral fraction is regarded as a more useful indicator of mineralization; for most elements it usually shows high anomaly to background contrast. The high contrast is attributed to the removal of barren dilution during processing, which results in a mineral composition that reflects mineralization because it tends to isolate the various ore minerals and heavy resistant minerals related to base-, precious-, and rare-metal deposits (e.g. tin as cassiterite).
Diluents in nonmagnetic concentrates are chiefly barren, light-colored, rock accessory minerals (e.g. sphene, zircon, and apatite), whereas in sieved sediments it is clays and quartzo-feldspathic minerals and rock fragments. The rock-forming minerals and clays from the disintegrated rock found in the sieved sediments is usually in volumetrically dominant amounts and minor metallized mineral grains, and accessory minerals are in subordinate amounts. As a result, the fine sediment usually reflects background metal variations in drainage basin bedrock and provides only a weak indication of mi neralization.
* Fine stream-sediment samples were usually dry, so preparation consisted of passing the bulk sample through a stainless-steel screen and retaining the <0.18 mm material.
ANALYTICAL METHODS
Analyses of all the samples were by semi quantitative emission spectrography for 31 elements (Grimes and Marranzino, 1968) . Elements sought consisted of Fe, Mg, Ca, Ti, Mn, Ag, As, Au, B, Ba, Be, Bi, Cd, Co, Cr, Cu, La, Mo, Nb, Ni, Pb, Sb, Sc, Sn, Sr, V, W, Y, Zn, Zr, and Th. Results of these spectrographic analyses for both of the sample media (heavy minerals and sieved sediment) were measured within geometric intervals (for example, boundaries at 1200, 830, 560, 380, 260, 180, 120 , and 83 in ppm) but were reported as the approximate geometric midpoints (1000, 700, 500, 300, 200, 150 , and 100 ppm in the above example). The results are therefore reported as a series of six steps per order of magnitude. Reported values fall within one adjoining reporting interval 83 percent of the time and two adjoining reporting intervals 96 percent of the time for all of the elements (Motooka and Grimes, 1976) . Table 1 lists the upper and lower detection limits of the spectrographic method. 1  10  20  5  10  5  20  5  20  5  10  100  20  10  100  10  50  10  200  10  10 Upper limits 20 10 20 1 5,000 5,000 10,000 500 2,000 5,000 1,000 1,000 500 2,000 5,000 20,000 1,000 2,000 2,000 5,000 20,000 10,000 500 1,000 5,000 10,000 10,000 2,000 10,000 1,000 1,000 Table 2 is a statistical summary of the geochemical data. Spearman Rank correlation coefficients are shown in tables 3 and 4. Table 5 is a listing of the analyses for the nonmagnetic heavy-mineral concentrates and table 6 lists sieved-stream sediments.
STATISTICAL METHODS
All data listed in the tables of analytical values (tables 5 and 6) were entered into the U.S. Geological Survey data storage system entitled RASS (Rock Analyses Storage System). Data retrieved from the RASS storage were then formatted into files that can be manipulated by use of several STATPAC (Statistical Package) programs (VanTrump and Miesch, 1976) . These STATPAC programs were used to generate the basic statistics (table 2), Spearman Rank correlation (tables 3 and 4), the tables of analytical data (tables 5 and 6), and the sample locality map ( fig. 1 ).
The basic statistics (table 2) provide a concise summary of the data distributions and are based on untransformed (nonlogarithmic) data. These statistics provide a first step in examining the geochemical data for values outside the expected norm.
Spearman Rank correlations are used to determine elemental associations. The associations in turn provide clues to potential mineral deposit types. Spearman Rank is appropriate for semiquantitative traceelement data because it is a nonparametric method of correlation analysis and therefore no assumptions are made with regard to the prevailing frequency distributions (Beus and Grigorian, . More realistic values are therefore obtainable than with the product-moment method where log-transformed data are used based on the assumption of approximate lognormality. Most geochemical data including that presented here consist of mixed statistical populations rather than two that are lognormal and separable into background and anomalous populations. The main limitation of the nonparametric correlation analysis (Spearman) is that it can only be used on data matrices such as the Dragoon Mountains with less than 400 rows (or samples).
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